We obtain sufficient conditions under which every solution of the nonlinear delay differential equation
Ž .
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INTRODUCTION AND PRELIMINARY
Our aim in this paper is to investigate the global attractivity of the equilibrium of the following quite general nonlinear and nonautonomous delay differential equation
x t s f t, x t y t , . . . , x t y t , t G t , 
Ž .
Ž . From H we see that x* is an equilibrium of Eq. 1.1 . In the next 2 section, we will establish sufficient conditions for x* to be a global Ž . attractor of all solutions of Eq. 1. ½l im t y t s ϱ, and for some Ј ) 0, inf t G Ј.
Ž . Ž .
tªϱ tG t 0 Ž . Ž . When r t ' a, c s bra, and t ' for some positive constants a, b, Ž . and , then Eq. 1.2 reduces to x t x n t y Ž . Ž .
x t s a y b , t G 0. Our results also apply to the delay differential equation ½ 5
x By a solution of Eq. 1.1 we mean a function x g C T,ϱ , T,ϱ which Ž . satisfies Eq. 1.1 for t G T.
Ž . With Eq. 1.1 we associate an ''initial condition'' of the form
Ž . w . the IVP 1.1 and 1.8 have a unique solution x valid on T, ϱ ; that is, x is w . Ž . continuously differentiable on T, ϱ , x satisfies 1.8 , and x satisfies Eq. Ž . 1.1 for t G T. As we will see, many equations satisfy this assumption.
Throughout this paper, we will assume that H ᎐ H hold and set 1 3
The following theorem is the main result in this section. Ž . Next, assume that x t is a solution which oscillates about x*. The proof of the theorem will be complete once we prove that for any integer q G 0,
Ž . Since x t oscillates, there is a sequence
be a point where x t obtains its maximum or minimum
. Hence x s s 0 and so it follows from Eq. 1.1 thaṫ 
Ž .
and so
Since y is independent of the choice of s , it follows that t GT y T for n G N .
In view of H , we see that there exists T ) t such that t y t G t for

Ž .
n 0 0 0 Ž . Ž . By using 2.8 in 2.6 and by using the nonincreasing nature of f, we see that
Ž . As y is independent of the choice of s and in view of 2.2 , it follows that
Ž . By combining 2.7 and 2.9 , we see that
Now assume that there exists a t such that
. and so it follows from 2.10 that
Ž . Hence by using 2.11 in 2.6 , we find
2k q 1 k and so
Then from 2.6 and by using the fact that there exist T ) t such that
Hence,
Ž . Ž . Now from 2.10 and 2.2 and by using the nonincreasing property of F, we obtain
2 Žk q 1 . 2k q 1 and so
Ž . Ž . Ž . By combining 2.12 , 2.13 , and 2.14 , we find
Ž . Ä 4 and so by induction it follows that 2.4 holds. Since y tends to x* as n n Ž .
Ž . tends to ϱ, it follows from 2.4 that x t also tends to x* as t tends to ϱ. The proof is complete.
Ž . Now let us consider some special cases of Eq. 1.1 . For the autonomous differential equation F u s f u, . . . , u . Then it is easy to see that all the hypotheses of Theorem 1 are satisfied and so the proof is complete. the hypotheses of Theorem 1 are satisfied and so the proof is complete.
APPLICATIONS
In this section, we apply our results to obtain sufficient conditions for global attractivity of some delay differential equations. 
Ž . Ž .
Assume that y* is the unique fixed point of h and that h is a nonincreasing function. Suppose also that the one-sided limit h lq s lim h y g l, ϱ
Ž . Ž . Ž . 
Ž .
Proof. We will assume that for y* -y -h lq , hЈ y hЈ h y -1.
3.2 Ž . Ž . Ž . Ž .
Ž . The proof when 3.2 holds for l -y -y* is similar and will be omitted.
From the nonincreasing nature of h, it is easy to see that y F y and by 2 0 induction y F y F иии F y* F иии F y F y . Ž . which, in view of 3.3 , implies that u s y*. Then it follows that¨s y* Ä 4 also. Hence y tends to y* as n tends to ϱ and the proof is complete.
n w x The next lemma which is extracted from 5 will also be useful. tends to the equilibrium K as n tends to ϱ, then all the hypotheses of Theorem 1 will be satisfied and the proof will be complete. To this end, set
Observe that
h Јu s ycr Ž .
3.10
We claim that
and observe that
Ž . Ž . Then it follows from 3.8 and 3.10 that
we find
Thus it follows from 3.10 , 3.12 , and 3.8 that 3.11 holds. Hence by Ž . Lemma 1, the solution of 3.9 tends to K as n tends to ϱ. Therefore by Ž . Theorem 1, every positive solution of Eq. 1.2 tends to K as t tends to ϱ. The proof is complete.
and so the following result is an immediate consequence of Theorem 2. 
Next we will consider Eq. 1.5 . We will only consider the solutions of Ž . Eq. 1.5 with the following initial conditions of the form N t s t for y * F t F 0 where Ž . Ž .
3.14 Ž .
½ w x gC y*, 0 , 0, ϱ and 0 ) 0.
. Ž .
Ž . Since t ) 0 for i s 1, 2, . . . , m and t G 0, it is not difficult to show as in i w x Ž . Ž . 1, pp. 10᎐11 that the solutions of 1.5 and 3.14 are defined for all t G 0 and that they remain positive for t G 0. Ž . y tends to zero as n tends to ϱ. Therefore x t tends to zero which n Ž . implies that N t tends to N* as t tends to ϱ. The proof is complete.
Ž . When m s 1, a s 1, and t ' ) 0 is a constant, Eq. 1.5 reduces Ž .
½ w x gC y*, 0 , R and 0 -1.
Ž . 
